suMMARY Two unrelated newborn infants with multiple malformations were found to have complete trisomy 9 in all cells examined. In both, the phenotype was similar, consisting of characteristic facial appearance (microphthalmia, bulbous nose, micrognathia, cleft palate, low set ears), skeletal abnormalities (dislocated joints, flexion contractures of the fingers), cardiovascular malformations (persistent left superior vena cava, ventricular septal defect), hypoplastic genitalia, renal anomalies, and central nervous system malformations. Both died during the first few hours of life. Comparison of these two infants with the previously reported cases reveals a consistent pattern of malformations and very short survival associated with trisomy 9.
Stephanos Mantagos, John W McReynolds, Margretta R Seashore, and W RoyJ Breg because of failure of progression of labour after 17 hours of pitocin stimulation. The pregnancy had been uncomplicated. No exposure to radiation or known mutagens was reported and the family history was unremarkable. The father was 18 years old and healthy. There was no consanguinity. Since the birth of the patient the mother has delivered a phenotypically normal male whose karyotype studied prenatally showed no abnormality.
Apgar scores were 1 and 2 at 1 and 5 minutes, respectively. The birthweight was 1700 g (below the 3rd centile), head circumference 31 cm (below the 3rd centile), and length 47 cm (10th centile). A prominent cephalohaematoma was present in the left parietotemporal area.
The face was small with bulbous nose, short palpebral fissures, microphthalmia, micrognathia, cleft palate, and low set malformed ears. The fingers and toes demonstrated camptodactyly and hypoplastic nails. Bilateral dislocated hips, flexion contractures of the knees, rocker-bottom feet, equinovalgus deformity, and broad malformed big toes were present. The phallus was small and no testes could be palpated in the hypoplastic scrotum. Neurological evaluation revealed hypertonia and absent primitive reflexes. He died 8 hours after birth.
Radiographic findings not clinically apparent included bilateral dislocations of the elbows and of the metatarsophalangeal joints of the big toes, coronal synostosis, and hypoplasia of the pelvis and of the proximal tibial epiphyses.
Necropsy revealed several malformations of the brain, heart, and urinary tract not previously detected. In the brain there was partial agenesis of the corpus callosum and several dysplastic areas, including the Sylvian fissure, hypothalamus, medial septal region, and basis pontis. The heart showed a small muscular ventricular septal defect (VSD), a widely patent ductus arteriosus (PDA), and a persistent left superior vena cava. Urinary tract abnormalities included a small posterior urethral valve and bilateral hydronephrosis with hydroureter. CASE 2 This 1070 g (below the 3rd centile) female infant (fig2) was the product of a 35-week gestation born to a 23-year-old primigravida mother and a 22-year-old father. There was no known parental consanguinity. The necropsy revealed a large membranous ventricular septal defect, failure of fissure formation in both lungs, and incomplete descent of the thymus. Duplication of the renal artery and urinary collecting system was found bilaterally. Both kidneys had numerous subcapsular cysts with immature glomeruli and dilated Bowman's capsules. The brain weight was 70 g and showed no gross developmental malformation.
CYTOGENETIC STUDIES
Chromosomes from peripheral lymphocytes from both cases and their parents and from fibroblasts cultured from skin biopsies of each patient were studied using a standard Giemsa banding technique with the following results.
Case 1. Each of 15 cells from the lymphocyte culture and 20 skin fibroblasts showed trisomy 9 (47,XY, + 9) without any other karyotype abnormality (fig 3a) . No chromosome abnormality was found in the parents' cells. None of the chromosomes 9 from the patient and his parents had a distinctive heteromorphism of the variable region of the long arm (9qh), so it was not possible to determine whether the extra No 9 was of maternal or paternal origin. Case 2. All 12 lymphocytes and 100 skin fibroblasts demonstrated trisomy 9 (47,XX, +9) but no other chromosomal abnormality was found in these cells (fig 3b) . The karyotypes of both parents were normal. No distinctive markers were present on any of the chromosomes 9 of these subjects (proband and parents) making it impossible to determine the origin of the extra chromosome. The rarity of trisomy 9 in liveborn infants is indicated by the paucity of reported cases and by the lack of any such infant among the 56 952 newborns studied cytogenetically in six surveys.13 However, trisomy 9 is not a rare finding in spontaneous abortions. In a number of studies, it has been noted that approximately 25 % have an autosomal trisomy and of these abortuses 2 2 to 2 7 % are trisomic for chromosome 9.14 15 From these data and a spontaneous abortion rate of at least 15 % in the general population it can be estimated that trisomy 9 occurs in about 1 per 1000 recognised conceptions. Almost none of these trisomy 9 conceptuses will survive to be liveborn. For comparison, based on these same surveys, an estimated 5 per 1000 conceptuses have trisomy 21 with approximately 20% surviving to be liveborn at or near term.
Little is known regarding the underlying aetiology of trisomy 9. Based on a small number of cases there is little evidence of advanced parental age. For all cases, both with and without mosaicism and whether aborted or liveborn, the mean maternal age is 28'4 years (19 cases) and the mean paternal age is 29'5 years (13 cases). For the only five liveborn infants with trisomy 9 these ages are 22 0 and 22 e 2 years and for the abortuses 28 4 (9 cases) and 29*5 years (3 cases), respectively. In six cases with trisomy 9 mosaicism the mean maternal age was 28 3 years and Complete trisomy 9 in two liveborn injants the mean paternal age 33-2 years. Although the parental ages in the mosaic cases are higher than the former, the difference is of doubtful importance because of the small number of cases and the lack of knowledge of parental ages in the general populations from which they came.
In most instances of trisomy 9 the origin of the extra chromosome has not been determined. In each of our two cases the lack of distinctive heteromorphic regions of the chromosome 9 in the patients and the parents made such a determination impossible. However, in the case reported by Seabright et al,5 C band variants of the chromosomes 9 indicated that two of these chromosomes in the patient were likely to have been of maternal origin.
A high frequency of spermatozoa with two chromosomes 9 has been reported. Pearson et al'6 studied the spermatozoa from three males (ages not indicated), using the Giemsa 11 technique which distinctly stains the C band region of chromosome 9 in both metaphase and interphase cells. (not identified by banding studies). The discovery of such an abnormality establishes the diagnosis and provides the basis for counselling parents regarding the risk of recurrence in subsequent pregnancies.
The risk of a chromosome abnormality occurring in another child of a mother who has had a conceptus with trisomy 9, either liveborn or aborted, is unknown because of the very small number of reported cases. Based on experience with trisomies in general, it appears that a mother who has had one trisomic conceptus is at increased risk of having another conceptus with trisomy (with a good chance of involvement of a different chromosome).19 The magnitude of this risk has not been determined and whether this increased risk applies only to cases with trisomies that are clearly age-dependent (chromosomes 13, 14, 15, 18, 21, and 22) or to all trisomies is presently unknown. Until this is clarified Jacobs19 has suggested "to consider all women who are known to have had a trisomic conceptus as being at an increased risk and to offer them amniocentesis for future pregnancies". The mother of case 1 of this report did have amniocentesis for prenatal diagnosis during her next pregnancy. No chromosomal abnormality was found and she subsequently gave birth to a normal appearing male. 
